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(54) [Title of the invention! 

Method for Manufacture of Sertraline Hydrochloride. 
(57) [Summary] 
[Topic] 

To offer a method for manufacture of sertraline 
hydrochloride that possesses semi stable crystal structure 
P2000 - 26378 . Page J 



that is' considered to' have- satisfactory^, solubility with 
respect to di f f eren t solvent S: and .bi^d Traval i abi 1 i t y , wh i e h 
is different from sertraline, hydrochloride that possesses 
stabilized; crystal structure _df the past . ^ . 

[Method for solution!^ ' . - ^ 

The method for manufacture of senii stable type sertraline 
hydrochloride crystals shown, by the, general formula (I) 
given below has the charact^eristic of either dissolving 
sertraline freebas'e ■ in' solvent pr .-suspending sertraline 
organic acid salt in solvent and then, introducing 
hydrpdhloric a or. hydrogen, chloride in the obtained . 
solution pr suspension/.. . 



HCl 




(I) 
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[Scope of patent claims] 

[Claim X] 
■ The me tho<i f or man^^^^^^ 
hyclrochloride crystals shown by , the general formula (I) 
given faelow has the characteristic' of either dissolving 
sertraline -freebase in. solvent or -suspending ser n ral inei'^ 
'Organic acid* sait \in solvent and then, introducing 
hydrochloric acid or hydrogen chloride; in the pbtained ;. 
solution or suspension. 

[Formula 1] 




[Claim 2] 

The method for manufacture of semi stable type sertraline 
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hydrochloride .crystals described above irk. claim numb^er 1 
in: which solvent is ester group organic solvent, ketone 
group . brgaiixG solvent or the^ mixedJ' solven.t . 
~ [Claim 3] 

The method for manufacture of senii stable type sertraline 
hydrochloride crystals described' above in claim number 1 
or 2 in which temperature set the time of introducing 
.hydrochloric acid or hydrogen chloride: in the solut ion or 
suspension is within the range f rom room tempeirature - ref iu>? 
temperature of solvent . 

[Detailed description of the invention] 

[0001] 

[T^chr^iqal field;... pf. the invention] 

The present invention relates to the method for 
manufacture of semi stable type sertraline hydrochloride 
crystals. In further details, the present invention relates 

to the method for manufacture of semi stable type crystals 
of (IS, 4S) - 4 - (3, 4 - di chloro phenyl) -1,2,1.4 
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tetra:hydro - N > methyl 1 - naphtyl amine hydro chl^ 
salt that is . useful as an antidepressant. • 
£0002] 

[Techniques of the past]. 

Sertraline hydrochloride is useful as antidepressant 
[refer tp American Patent number 4,53'6,518] . 

(OOO'SJ ^ ^ , ^ 

V- The. sertraline hydrochloride showing character rstie.^ 
diffraction peak when 2? is7.1^ 12.7°, 14.1°, 1-5.3®, 15.7°, 
21.2°, 23.4° and 26.3° in powder X ray diffraction figure, 
(Form I) is used as medicine since past as it has stable 
crystal structure (refer to American Patent number 
5,248,699) - . 

[0004] 

However, sertraline hydrochloride having the crystal 
structure mentioned above has low solubility with respect 
to solvent and bio-availability (biological usage ratio) 
due to its stabilized crystal structure. 

P2000 - 26378 " . Page 8 



[0005] 

[Problems the invention solves] 
:The present invent ion:.: has view of 

techniques of the past !jientioned above' and it aims at 
offering a method for manufacture of sertraline 
hydrochloride that, possesses semi stable type crystal 
structure that is considered to have satisfactory 
solubility with respect to different solvents and 
bio-availability, which is different from sertraline 
hydrochloride that possesses stabilized crystal structure 
of the past (Form I) . 
. [0006] 

[Method to solve the problems] 

The present invention relates to [1] the method for 
manufacture of semi stable type sertraline hydrochloride 
crystals shown by the general formula (I) given below that 
has the. characteristic of either dissolving sertraline 
- freebase in solvent or suspending sertraline, organic acid 
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salt xn solvent and then, introducing hydrochloric acid 



or hydrogen chloride in the obtained solut ion or suspens ion , 

[0007]: ^ . , ^ 

\''^tFormura l]. . ^ ' ' ^ , ' 




[0008] 

[2] the method for manufacture of semi stable type 
sertraline hydrochloride crystals described above in [1] 
in which solvent is ester group organic solvent, ketone 
group organic solvent or their mixed solvent, and [3] 
the method for manufacture of semi stable type sertraline 
hydrochloride crystals described above in [11 or fki in 
which temperature at the time of introducing hydrochloric 
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acid or hydrogen chloride in the .. solution, or- suspension 
is within the range from room temperature - reflux 
temperature of solvent . 
[0009] . ' ' 

[State of pract realization of^ the invention] 
If the method for manufacture of semi stable type 
sertraline hydrochloride crystals is used, then semi stable 
typ^^^ertraline hydrochloride crystals^^^i^^^ 
formula (I) , 
[pOlO] 
[Formula 3] 

NHCH3 . 

HCI 

a 

(I) 

[0011] 
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can be manufactured by either dissolving sertraline 
f reebase in solvent: or suspending:.sertraline organic acid 
salt in solvent and then, introducxng hydrbchloric acid 
or hydrogen chloride intheobtained solution or suspension . 
[0012]^ r " ' 

. As regards the . manuf ac tur ing me t hod of se r t r a 1 1 p e 
f reebase mentioned cibove , the method in which mandel ic acid 
salt of sertraline is subjected to alkali decomposition 
can be given. The mandelic acid salt of sertraline cari be 
obtained by carrying out optical resolution of (ISR, 4SR) 

- 4 - (3, 4 - di chloro phenyl) - 1, 2, 3, 4 - tetra hydro 

- N - methyl - 1 - naphtyl amine by using D- ( - ) mandelic . 
acid. .* ■"' •. 

[0013] 

As regards the representative examples of sertraline 
organic acid salt mentioned above, mandelic acid salt of 
sertraline mentioned above can be given. 
[0014] 
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■ As^ regiards the solvent mentioned.:.above , est er. g.roup . 
organic solvent r epresented by ethyl acetate, butyl acetate 
etc . , ketone group orgauiic solvent represented by acetone/ 
methyl Iso butyl ketone etc. oir .their mixed solvent can 
be given. Among these also, ethyl acetate, butyl ace.cace 
and methyl iso butyl ketone are desired to be used. 
[0015] 

The quantity with which solvent mentioned above is used./ 
should be within the range from 100 - 20000 parts by weight. ' 
desirably, within the range from 500 - 10000 parts by weight , 
with respect to 100 parts by weight of sertraline f reebase 
or sertraline organic acid salt. The temperature ac the 
time of dissolving sertraline f reebase in solvent should 
be within the range from 0 - 150°C, desirably, within the 
range from 20 - 120°C. 
[0016] 

The semi stable type sertraline hydrochloride crystals 
can be obtained by either dissolving sertraline freebase 
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in or.gani c . . sol vent ..or^ suspendingf.s ertr ai ine organ i c ae i d 
. salt in solvent:, and, then, introducing hydrochloric acid- 
or hydrogen chloride in the obtained solution or suspension . 
Moreover, in the case of using hydrochloric acid, 
hydrochloric acid can'be dropped in the solution mentioned 
c±)OV9 and in the" case 'of usang hydrogen "chroride, hydrogen 
chloride gas can be blown in the solution or suspension 
mentioned above. 
[0017] 

As regards the quantity with which hydrochloric acid or 
hydrogen chloride is used, quantity that is suf f icienc to 
convert sfertraline f reebase intp sertraline hydrochloride 
; is ,s Tli^. quauatity with ^^^^ acid or 

hydrogen chloride mentioned above is uised should be within 
the rcuige from 1.0 - 5.0 mole, desirably, 1.1 - 3.0 mole 
with respect to 1 . 0 mole of sertraline f reebase or sercral trie 
organic acid salt. Moreover, generation of serrrs^-.v.e 
hydrochloride can be confirmed by indicating, chat pH of 
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solution: is -acidic :^ ^ . .. . .. .. . . . 

[0018] 

There is no partiicular, restriction over the temperature 
of solution at the time of introducing ^hydrochlpric acid 
or hydrogen chloride-^to the ^solution or suspension and it 
can be within the range from room temperature - reflux 
temperature of solvent. 
[0019] 

After the completion of reaoti6ni= reacj^^^ is 
cooled to room temperature based on whi ch depos i t ed c ry s t a 1 s 
can be recovered by filtration. Moreover, at the time. of 
depositing crystals from reaction solution, crystals can; 
be./dlepcxsit^ci 1^^^ solution into contact with 

seed crystals as per requirement. 
[0020] 

The crystal structure of sertraline hydrochloride thus 
obtained can be easily measured by powder X ray diffract ion . 
It can be understood f rom powder X ray diffraction mentioned 
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above, that it possesses state II (Form II) thac is semi 
stable type crystals mentioned in American Patent number 
5,248,699. 

[0021] i . ' ^ ^ ^ ^ 

Therefore, sertraline hydrochloride mentioned above is 
different from sertraline hydrochloride that possesses 
Stable crystal structure of the past, and it possesses 
characteristic of possibly having excellent solubility 
with respect to different solvents ^pd bid-availability. 
[0022] 

[Practical examples] 

The present invention has been explained below in further 
details, with the l>elp of praqtical examples , ;HQwever , the 
present invention is not restricted only to these practical 
examples . 
[0023] 

Reference example 

120 ml of ethyl acetate, 100 ml of water and 3.0 g (6.54 
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mmol) of D - (-) - mandelic acid salt of! sertraline were 
taken in 300 ml flask liaving 3 openings and equipped wich 
a stirrer and thermonieter, and-Jwere mixed - , « . ^ 

' [0024] - ^ .^-^ ^ ^ . ^^^^^ f . 1 . ' ^ ^ - 

Next, '2>i g (13 /i mmol) of 25 ;%-aqueoys;solution of sodium 
hydroxide was added to the f las)j; mentioned above af ter which 
it: was ^ stirred at room temperature ' for 1 hour. 
[0025] 

After that, the obtained solut4:pn was. subjected to liquid 
separation by keeping it undisturbed after which ethyl 
acetate layer was washed with 50. ml .S>S water ai^d: vAy^3.. 
coiicenj;rated;Under reduced pressure in an eyapprator .^^ T^^^ 
conceiitr^^^^ in 90 rnl of isq propyi 

alcohol knd 0.36 g (9.86 mmol) of hydrogen chloride gas 
was blown in it . 
[0026] 

Next, the deposited crystals were filtered and dried when 
1.84 g of sertraline hydrochloride crystals were obtained. 
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[0027] 

The obtained crystals were analyzed by powder X ray 
diffract ion by the ^foMo^ method . The resul t s have . been 
presented in figure 6 ^iven^ below/ 
^ [Powder X' ray diffract ion] . ' . 

Powder X ray diffraction device: Rdgaku Denki (Rigaku 
I Electrical Machines) make. Mini Flex [CuK? i rays] 

Measurement Conditions : . . ;;: 

Counter cathode: Cu 

Filter: K? 

Tube voltage: 30 kV 

Tube current : 1 5 mA 

Scanning rate: 2°/min 
[0028] 

It can be understood from the results shown in figure 
6 that sertraline hydrochloride obtained in reference 
example possesses stable crystals [stane : '.Fzy^'i : . 
described in American Patent number 5,24 8,699. 
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[0029] 

Practical example 1 

100 /ml. b^^^ ethyl acet^^te, .50 ml. of water and. 1 . 5 g (3 .27 
mmoiy of B - (-) - mandelic acid salt of sertraline wereV 
taken in 200 ml flask having 3 openings and equipped, wiith 
a- stirrer and thermometer, and were mixed. 

[0030] , . . - ^ 

Next, 1-0 g (6 .25 mmol) of 25 % acjueous solution of sodium 
hydroxide was added to the flask mentioned above after which 
it was stirred at room temperature for 30 minutes. 
[0031] 

After that, the obtained solution was subjected to liquid 
separation by keeping.it undisturbed after which ethyl 
acetate layer was washed with 50 ml of water and was dried 
using magnesium sulfate. The olDtained ethyl acetate layer" 
was heated at 80°C and crystals of state II of sertraline 
hydrochloride were brought into contact with seed after 
which hydrogen chloride gas was blown and it was stirred 
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for approximately 5 minutes when white slui^ry Was obtained . 
[0032] 

The obtained ^sliirry was cooled to room temperature and 
it 'was filtered and dried when, 0.65 g of. sertraline 
hydrochloride "crystals were obtained. 

[0033] , ~ ' ' 

The obtained crystals were analyzed by powder X ray 
diffraction by the method same as that used in reference 
example. The results have been presented in figure 1 given 
below. 
[0034] 

It can be understood from the results shown in figure 
1 that^ Sertraline hydrochloride obtained in practical 
example 1 possesses structure of state II that is semi stable 
type crystals described in American Patent number 
5,248,699. 
[0035] 

Practical example 2 
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50 ml of butyl acetate, 30 ml of water and 1.50 g (i.27 
mmol) of. (-) - mandellc acid salt of: sertraline were 

•feaiken lin- 200 = ml f lask .having^^^3 equipped wit n 

a stirrer and thermometer, and were mixed. 

[0036]^ \ , 

Next/ 1. Og (6-25ramol) of 25 % aqueous solution of sodium 
hydroxide was added to the f lasJc mentioned above after which 
it was stirred at room temperature for 30 minutes. 
[0037] 

After that, the obtained solution was sub j ected to liquid 
separation by keeping it undisturbed after which butyl 
acetate layer was washed with 30 ml of water and was dried 
using n^gnes^^^^ sulfate. The obtained butyl acetate layer 
was heated at 115°C and hydrogen chloride gas was blown 
after which crystals of state II of sertraline hydrochloride 
were brought into contact with seed when white slurry was 
obtained. 
[0038] 
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The obtained slurry was cooled to room temperature and 
it was filtered and dried when 0.75 g of sertraline 

. . i ■-. •. --.r.- :i i-. •■:•,■*■>•■.•■.■.-;■•■'..•.■.•.•.•.■.•■-.-. • 

hydrochloride' crystals were- obtained . : 

. • • . ■.' ■ ■ - , i. : : ..;-vv: ■•-:i--t ■ v-... •:. • .. 

[0039] ^ ' . 

, ' Ttte obtained crystals were analyzeH. by .powder, X^ ray 
diffraction by the method same as" that used in reference 
example- The results have beeu present edcin figure 2 given 
below . 

[0040] ; / 

It can be understood from the results shown in figure 
2 that sertraline hydrpchloriide pbtaihieci in practical 
exarnple 2 possesses structure of state II that is semi stable 
•type .cry^st.al;S 
[0041] 

Practical example 3 

80 ml of ethyl acetate, 50 ml of water and 1.50 g {2.2'7 
mmol) of D - (-) - mandelic acid salt of sertraline were 
taken in 100 ml flask having 3 openings and equipped with 
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a stirrer aiid, therxnometer ; and were, mij^^ed .. 

.[0.042] • ■ ■ • . 

, Next, 1 - 0 g (6 .25 mmoL) of 25 aqueous solution of sodium 
hydroxide was added to the flask-mentioned above after which 
it was -stirred ^at . room temperature- for 30 .minutes . 
[0043] 

After that, the obtained solution was subjected to liquid 
separation : by keeping it undisturbed after which ethyl 
acetate layer was washed with 80 ml of watisr arid was 
concentrated under reduced pressure in an evaporator. 50 
ml of methyl iso butyl ketone was added to the concentrated 
residue and it was heated to 115°C based on which sertraline 
frei^^,$e was dissolved after which hydrogen chloride gas 
was blown when white slurry was obtained. 
[0044] 

The obtained slurry was cooled to room temperature and 
it was filtered and dried when 1.07 g of sertraline 
hydrochloride crystals were obtained. 
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[0045] ^ ^ ^ ^ , • 

. .The obtained crystals were .analyzed- by powder X ray. 
diffraction by the method same as that used in' reference 
example. The results have been presented in figure 3 given 
below. 

[0046] ' . ^ 

It; can be understood from the results shown m figure 
3 that sertraline hydrochloride obtained in practical 
exampl e 3 po ss e s s es s t rue tur e o f -st at-^ 1:1 1 hab, i s s emi^^^s table; 
type crystals . 
[0047] 

Practical example 4 

In practical. ..example. 3, 0.68 g .C6.52 of .35 % 

hydrochloric acid was added at 95**C instead of blowing 
hydrogen chloride gas under solution reflux and crystals 
of state II of sertraline hydrochloride were brought inco 
contact with seeds . After crystal deposition , it was cooled 
up to room temperature and was filtered and dried when 0 . 82 
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g • of ' . sertraline:-. hydrochloride; crys t al s^.- ;w neci 
[0048] ' " 'r- 

The obtained crystals were analyzed by powder X. ray . 
diffraction by the method same as that used in reference 
example. The results have been presented in figure 4 given; 
below. ' ' 

[00491 ^ ' 

It can be \Hiderstood from the results shown m figure 
4 that sertraline hydrochloride - obtaib^^:^ 1 
example 4 possesses structure of state II chat is semi scabl e 
type crystals . 
[0050] 

Practical example 5. 

50 ml of methyl iso butyl ketone and 1 . 50 g (3 . 27 mmcl ; 
of D - (-) - mandelic acid salt of sertraline were taken 
in 100 ml flask having 3 openings and equipped with a stirrer 
and thermometer , and these were stirred at 90°C . l.Og (9.59 
mmol) of 35 % hydrochloric acid was added to thi s. slLirry 
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liquid-and crystals/of state II of isertralirie hydrochidride 
were brought: into contact with seed and then, it was stirred 
at 90°C for.30 minutes after which it was cooled up to SO'c 
an<J it was filtered and dried'at the same temperature when 
6 . 60 g of sertraline hydrochloride crystals were obtained . 
[00511 - , ; ^ , . - 

The obtained crystals were analy^zed by powder X ray 
diffraction by the method same as that used m reference 
exaxnpl^:^ The result d have been present;'e%i;^^^^^^ 5 given: 

below. 
[0052] 

It can be understood from the results shown in figure 
5 that sertraline. ;hy in practical 

example 5 possesses structure of state II that is semi stable 
type crystals. 

[0053] 

[Effect / result of the invention] 

If the manufacturing method of the present invention is 
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used; then sertraline hydrochloride crystals ;.hav;ng serni - 
staibie type crystal strTicture, that is useful as a medicine 
can •be.: obtained-^; 

[Brief explanation of figure's]; , ^ 

[Figure- 1] ^ - ^ 

Powder X ray diffraction figure of semi stable type . 
sertraline hydrochlor.ide obtained in practical example 1 
of the present invention. 
[Figure 2] 

Powder X ray diffraction figure of semi stable type 
sertraline hydrochloride obtained in practical example 2 
of the present invention. 

{Figure 3] 

Powder X ray diffraction figure of semi stable type 
sertraline hydrochloride obtained in practical example 3 
of the present invention. 
[Figure. 4] 

Powder X ray diffraction figure of semi stable type 
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sertraline hydrochloride obtained in practical example. 4 
of the present invention. 
. . .[■Figure-. 5-] "-. ■ •.. 

Powder X ray diffraction figure of semi stable type 
sertraline hydrochloride obtained in practical example 5 
of the present invention. 
IPiguire 61 

Powder X ray diffraction figure of semi stable type 
sertraline hydrochloride obtained in reference example. 

[Figure 1] 
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.-.(Japanese characters in :th^^ above, figure means X ray 
intensity (cps)) 

[Figure 3:]; . = 
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(Japanese .characters in the above figure means X ray 
intensity/'Ccps). ). 



[Figure 5J 
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